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By
S, R, Helldn

Department of Pathop; siology, Institute for rineméal
Medtoal Research of the an Academy of Soiemees, Bude-
pest,

There has been muoh written about the vegetative nervous
remulation of the bleod, Comprehensive works have appeared
too concernins these researches /|_q9 /. But we possess
1383 inowledge about the influenoce of the peripherioc mexy-
vous sy<tom on the bloed,

The effect in the leucocyte count reoulting from the transectiem
of 11°“arent peripheral narves, as well as the changes taking
place iz the histologieal pattern of the thus "denervated®

bone marrow area-, have been dealt with in a few reports only
/10-15 . The re-ults are often contradiotory and based net

L v»e > 1)y on rather doubtful metheds, Absolutely nothing

is .now. 5’ the effect- of peripheral nervous lesions o

the err cony*s system and sp the reticuloendothelial apparatus,

We havs. -, tomatically stndied the influence of an impaired
peri: - 1 nrerve 8upply en the blsod. The effects of nerveus
lesions were investigated experimentally on a total of 232
al’ino rat: “rom the same inbred strain. In repeated tests the
feoen o7 the animalg proved te be free from helminth ove,

The initial red cell count varied from 7,6 to 9,8 million, the
hemoclotin from 12,8 to 17,6 zm per cent and the leuceeyte coumt
from 6800 to 18000. Maximm individual spontanecus variation fey
AC oount was T 600.0004 for Hb ¢ g8 per centy fer WBC count &
30003

Al The 1 in oxperiment an €a3ily and exactly reprodueible pr
Wi 13elithe hizh resection of the selatio and femoral nervea -
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e side. The soiatie nerve was Sransested
fram the pelvis mimer and its divisiem 1inte ‘
POTONMUS nerves, vhersas the femeral nerve vas oot
1ine of the inguinal ligament, The operatiem »
under other anaesthesia and aseptie coditiens, The
healed primarily ia overy oase. By the desori
the ipsilateral $idia end the distal third of
almont totally deprived of their nerve supply.

Unilq‘.teral selatic and femeral nerve Yeseotion hase I pere
fom?d in a total of 1d7 rats, divided izte grouwps 0!1 6t 8
animals oach, The ainglp greups were hematologioally studted
for 1 week before operatien and for at least s oCten 120
to 130, and in a few capes for 3oc days foll
5 co:{‘ﬁrol rats to each pxperimental series were malpt

under the saze environmental conditions and em the
|
as thle exporimental anix}mls.

Cne \'E;a.y after the norveTresoction a slight leucpoytosis /21~
_,' 4.000/ 0ould be nlserved with neutrophilia and
i 1ymphbr~~aia. These chan@es in the difforential
comt| ir. “ioh the game a3 these following any :
™M the nd ;o 3 74 po "qfoperativo day the leucoqyte o
Iror id o the normal level to rise again on A ]
postoverative day, At thgu time the WBC count o 60; v
of the animals reached 25+4¢.000 with a definite shify te
the 1¢ft and a -nried monosytosis /614 Per omtl/, tuy the
ohangq:s ia the leicooyte system were never se od '
.' charaq‘teristic as those d}lf.tooting the erythroeyt
|

|
The mobt siri“in apnd oomstant change in the ble
| was a marked anenia, The development. and course
‘ showed no seasonal or sex variations,

| In 67 ‘})er cent of the cases the anemia following junilateral
seiatiT and femoral nervs recection was extrome i degree., The
; red cell count dropped from the initial 7,6 to 9,8
below 3 million, The angmia wag hypochromioy The |an _
rated this sovere loss of erythroaytes relativel well,
| |

i
! i
i H
|
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Red oell oscant amd hemegledis valees were tu 34 pev eand of the
rate markedly reduced as sarly as 3 to 6 days afber Ve VOO
ticu. In 48 por cont of he animls anewis deve o« 0
6%% vo 15'2, cat 10 26 por cont e the 15% 44 30 W poen
operative day, Then amenia eentimmed o inewense, T finp of
the maximen fall in the red cell ceunt is shewm in Jig §o

Hao 3

In 37 per oent of Quumi-, after a fow weeks of anemia
/usnally 3o to 9¢ days after operation/, the yed eell coumt
and the hemoglobin values began to rise and reashed ar appres:

the initial levels. This increase was oftea umfulant ia
tyre, being interrupted by pexieds of deeline in bLeth valuwss.
In 63 per cemt of the rats red eell counts and hemsglobin valme
3 221lcd te return to the initial level during the peried of
observation, Of these 67 animals 38 died ef severe ansmia. )2
wera studled at necropsy. 23 exhibited in Anternal orgaas
erolusively changes dw te anemia, whereas in 5 rats the
exceseive angalas was associated with paravertebral penumeats
and in 4 others with oultiple small lung abscesses,

Thus *he oourse of ansmia following unilateral soiatto and feme~
ral -erve renection 1s of 3 types /see Mg. 2./

Lo/ rerenerativs type /%ype R/

S»/ uabilapt ¢ o with various eutoome /type L, and Uy /

o/ veitonant type, which is mostly fatal, /3ype N/

Lk s

Tatle 1 demanstratec the main ochanges in the red eell ooumt
and hemorlobin values of the leT rats.

Jadle 2,

An interesting parallelimm could be cbserved between the deve.
lopaent, courue and severity of the aneais and of the visidle
trophle oharzes /edama, erosioms, trophie nloers, mukilations/
ol e e et demerrate] Yimb, Thee td seomad
| : BRI e Lt Prom tre sres widn {ape-
CoiREr enat v ia e g carmpt g @f

Torlraide s pote Lt ), ke fawse
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was lege artis smputated at the berder of the premiaml e
third in 8 rats, With this high amputatiom of the femmr the
sciatio and femoral nerves were cut at the same level as 1
the nerve reseation experimemts, yet none of the 7 amputatsed
rats exhibited appreciable anemia d1ring the 9e days «f ebsere
vation. On the contrary, lo to 30 days after eperatiem red
cell count and hemoslobin valus exceeded slightly the Joe
operative level in esaoch animal.

Jie latu of tiie last eeries prove that the deocisive rastor iam
-he 'avelopment of tho anemia observed 1is net the nerve reseee
tion proper, Lut some pathological humoral or neurohumar:l

et or sinating from the almest totally densrvated area,

“a 5 rats we anpitatac oma hind leg 48 hours after having
rc-ozted tha clatie cnd ®ermoral nerves ef tho: sano leg. We
20:11 2ot obuerve any sismificant lasting change in the blood
»oll cyotom 02 these unimals either. This experimental series
cow ot within 48 hours after nerve resection no such irrevere
""le ~hances develop that would sive rise to anenia, despite

e rozoval of the dencrvated area.
I: . -~iier experiment: 4n lo rats the re-action of the :olatio
aerve 2lone, in 6 rat - 4hat of the fenorsl nerve alome, and

in ~ %" the reseot or of the maedian ani 1lnar nerve:., was

a0 T L2u, lerve rersctions were followed by aremia in each

e 737’ ~1 -roup. Anemia and trophic disturbnroes secondary
Lo .elallc nerve resection were of great saverity in mearly

the camo percentage of experimemtal animals, as after the

ceuil =1 rnieotion of the selatio and femoral nerves. This
a0 well with the faot that the sciatic nerve has the
prizcinal share inm the nervous supply of the hind leg. Resectien
of the .cmoral nerve, and that of the median and ulnar narves,
re purtively, was never ollowed by trophie disturbances, and,
usoorcing to this, the fall in rod cell count and hemoglebin
valie wa. alto mo.erate /lable 2,/

Iable 2,

It 0 Tany Tear nvlg 2

ZXAe 2, %hat al-ino rat- develap anewmia after
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grede of ameuin a00e
by e resested asrve, and
disturdanses resulting fyes

differences ia ¥
tha area suppl

It halz ! investigated whethex t*n
nerve resectiovns is due| to !

1./ ~han-a~ in the distribution of tlocd oells,
2y/ loe- of “lood,
3./ {n"ection,

4./ local tissue de-bvrmptian,

5.,/ Jintary defiotency.

1./ Jeverity and duratisn of merve reseetiom

contradiot the suppositiom that the anemia weu
sequal te an alteratiom in the distridutien of lloed
The ghanges in the Aiffpreutial count and ia thr b
/dealt with later/ ocupletely exelmde this posaibili
Neverthelens, even if it is net a deeisive facdor,
of ady shange in the cdistridutien of dleod cells had
to g elosrsd, There! mJe repeated bdleel eount Jmuo
e e e Foemte st e smead . posk, ewd ‘vm}wnt
Somp srtatne nnd lemtrs

P
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2./ Fellewing the ee resestion of the seiatie and femsvel
nerves, the distal twesthirds ef the operated lisb ave amesthetie.
A5 & result, this ares is eften ebject te iajury, The

ations 11iabls te eoour . however, superfieial, they blesd
1ittle, and bleeding eeases repidly. The same qﬂ_nu o the
mutilations in the parts with trophie disturbasess. bleed
loss such aases is se insignificant that it od-ct yos-
ponsible for the extremely severe and lasting m-u L
nerve rezections, because ' i

i

n./ alpo animals chowing not even the slightesi exseridtiem
taf srythrooyte counts as low as 1 milltem,

_./ Tn| G intact control rats "ohronic hemorrha;ig suemia® was
induced by withdrawiny blood 12 times in 34 dbyl.
“viry time 3 to 5 zl plood was taken by heart punoture.
~r4~ meant an enormous loas of blood compared to the rads’
v'.0lc blood volume %, yot, the red ecell count d1d net

retain percistontly below 3 rillien unless "bleeding® was

rrdratad every day, jor every other day. /!13.3-/

¢./ “./necropsy no evidence of intermal he;norﬂméo was (found in
any rat that saerwbyd to merve reseotion Mmil.
I

18 coumon r.owladge va«t areas wlth impettud nerxve

|
|

a./ T: rat, baing llittle susoeptible to pygenioiibnoto s

aeldor develops purulent inflammation in the area w ‘txophic
lpers or 1n adjacen tils'lios. When such an ’.nﬂ.
was observed animal inooulatiems were dons ut there d1d
not ocour evem the sli~htest fall in the red eell pount
f| the inocculated animals. i

i
f
i

“be/ 79 rats were injecte
vyl the sahentaneous
7nf body welght torr:

2000 U of oryatalline penisillin daily
oute for 6 weeks, and 12 rats 4 mg/loe
yoin intramiasalarly for 4 weeks after
2 femaral nerve reseetiom. results
g msrevinamtal thowed that neither penieillim, new

21 teanvomnt) oould prevent tre dovo‘iwpm, of narve

Sl haternl asiatis a
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¢./ It has been proved in further oxperinental sertes /iwolving
a total of 28 rats/ that Keosalvarsan, in doses adeguate
to prevent Bartemella anemis /0,015 gun/ lee gu, bedy weight,
divided in 5 doses /does not inhidbit the anemia fellewing
Sciatic and femeral norve resection and dees net ocure the
anamia developed., Thease results sxolude the poss=ibility
that nerve reseotion anemia is merely a sequel to a mant.
fe~tation of a latent Bartonella infectiom,

e/ Z0 cvidence has been found of any latent infectiem at
neeronsy of animals with relatic anl femoral nerve reseotien.

' ¢o/ In further sxperiment : aimed at the exclusion of the role

of ~ore latent infeotiom, splenectomy and partial hepatectomy
were carried ont and the irguincl 1ymrm noden of the nerve-
rerccted leg were removed urder asentic coniitions in 9

rot with severe nerve resection ancmiz / 1 to 2 milltem

&

7+ ‘erobiec and ancerobie oult res uade from these organs

i Y. 72 neeative re~dts, “torile o9 ‘bencions were prepared
b . same orzanc with piyrielosienl saline and 0,5 ml of
. somsion was irjoected siteataneously into the inguinal
T e 6,0 Al latraperitonsally teo 9 intaat
. L rat:. /Fig.4./ The animals developed and feod well
) : tie 1 month o o sorvation, no local changes ocourred
: ‘ite of irnjection and no apprccialle ohanses were
o emvaed in their Llood count, 30 Yayn after inoceulatien
. milateral sciatie and femoral nerve resection was performed
g 11 211 of the 9 rats, In recponse to this, cach animal devee
lore” rovere ancria,

or
[t

e a
«Q

-, &:
Thnz, 211 the above exrerimentzl scrie: disfavour the role

of srconiary {nfection in t e 3enesis of norve resootiom
ane- ‘3,

A/ It i~ beon mentioned “ormerly that nerve rescctioms often
le>2 to *n- lev~lorment o7 trorhic uleerc, leformation and
TIloYien 9f 14 itaY et of fre 1i-b. In orler to elucidate

a UOTy oxteredy. tiocue detructiom
T : AT S et 0 53 m) of a
lovrr 0 o oo L gaqc Vo at et dr o g hind paw,
Imto he Ly ‘o oanl, tirouth o bo . - e L :*{on opening,
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intc the bone marrew ef the tibia, The severe, torpid, purulemt
nloers, deep tissue and beme neoroses whieh had developed healed
in 6 to 8 waeks, Temporarily & slisht fall teok Plaece 12 Wme
/ red cell oount /B8oe.e0o te 2,000,000/ and 1in the hesegledin
) level / 7 teo 24 ver oent /s but in spite of the great tiasus

desirictions none of the rats developed even a acderate lasting
anemia,

Ir. € other control rats we tnduced severe tissue destruetien by
nontarical trouma /two blowa from a height of So om with a

om0t 1 k- weisht to the lower leg and the paw 5 ome hind

M./ " pilte of the extensive opened and closed 'one “raetires
TN arora tineae Jestruetions, no aprre~ialle wnemia sould
he o 21 1o any of %he antmals, On +ha 1%% to 3 g day after
Sran 1 Ltio. a fompa-ary sli~vt fall wmerrred in bot! red ocell
“21 Tan.000 to 1,200,090/ and hamor ohin vilne /° o 17 per

r

exverimental series prove that local tis;ac destruetion
o Ly any “ienificant role in the genesis o maiztenanes
emfa Tollowir - nerve resection,

Te/ v nxpoTimental ot were fed both qrantitatively and

my Y 1vAly the snte 1-% o~ the con' rol=, Aifter resection
Sa 2intle and “~-or 1 nerve:; the animals chowed no less
I Gppe ant wte Uy came ‘ool a3 the control;, This obsere
vt on N et ated

in stndies on a ~roup of 12 rats,
& 71 Tood of which was care®:lly weiched for one week
Le 1’ for 4 works aftor nerve reseotion. Cn the basis af
- 1lts we nodd erelude the possibllity tha* some dietary de-
icioer woill Ye rezponsidle Tor the developnent or mintenance
07 Uh>  rrve resection anemia,

o it develops rather soom after nervef resections, As the

ne inois dae neither +o hemorrhage, nar to infection, it

: ‘ le that 1% wa: ty tnerea 147 the rate of hemolysis

©otlorne dnl el the rel . tively r a1 fall in red
Lronlatin level, Ta A1 v oca this problem

T ith the rhiatie id Comoral newwe - re cted on one side

W Tttt g i A4 e on

y QO
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1,/ changes in reticuleoyte ocount,
2,/ the acid and omotic rosistance of erythroecytes,
3./ the “ehaviour of serum d4liribin,

4./ ctan-e: in arohilin exoretion.

1./ Kerve resections were 181ally followed within = few days
by muire! retiouleoytosis /1o to 30 per oent/. ™he inowease im
the -um er of reticulosytes coincided with ths fall in red oell
oount and hemoslobin value., With the aggravation of 1emis She -.
reticilonv'e -oint continued to increise, reashing 50 to 88
N per eent .. the peak of aneria. In the course of i:,.roverant,

i rettenloeytosis rapidly diminished and returned to the iinnld.,;:

level nsually 1 to 3 weekp befor: the red cell count .nd neme<
'globin level becare normal.

sen anonin 4 at 4ts peak patholorical young reti:ulo&ytfr

orm: up oiry these are amaller thaa the nor-al retioulooyte

ant ever {hin the normal red eell, have lrre-ular outlines and

sirfees striotire and staln & honoronoas deap oluv with brillg
eresyl “Lie, Tmase M- achromoreti~ ilonytes could de fo

Stadies on rd ecelldl Iegist%

1, ¥ Desistarcs to aeid,

07 resr s reseetlon a0 i thie acld rosist of
# ¢ was reatly inreaseds a considerable proportion
o U 2okhroeytes was not hemioly cd in the aoid ‘r&rk[sd'ﬂiaé

thns rould te counted in addition to the leul.ocytei. When
4 @ ve’ 6ll tount be-iu: to inerea-e, the acil fast ‘wmwms

b./ C:-otile rezistanca,

T
o operation slicht individual varintions were ouly| foumd
: ovrorimental animale, vis, :

v cmmoatysit 21 2 XaCl coneentr tion of 0,48 to o.46ypor oentg |
i " LI ] * 0,34 00,36 * @

_i;—’ﬁsﬁotie ro-istance of erythrooyte: was m.riedly i.nbmu(
1“t%F  -rve resections., Parallel with the fall in red t:n -
eount e nomorlohbin value at first 'he range of rosistanee

3w

nhstaet. Mt the peak of anemia minimum hemclysis tock rlace
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in 0,32 te 0.42 per ocent NaCl, aexisum hemelysis i .06 %
0,24 per oemt and in seme cases ia destilled wvater ealy,

Chanzes in the aoid and osmotic resistance of orythreeybos
ran parallel with the changes im retionlesyte oount,

I

It 18 neen in Pig. that the ocurves for the reticuleo yte oount,
and for the acid and osmotio recistence of red cells are the
nirror images of the ourve Plotted from the erthrooyte ooum$,
dcid fa:t red 1lood cella appear only at the peak of the anemis
an? roticulocytosi:, together with the greatest increase in
0530tie re-istarce 1nd with the widest range of resistance. The
conclision 48 thot the excessive aumber of rotiouleoyter s
resno:sible for + e iasrease in osmotio resistance and the

acid f2-* rad -~ell- are p:tholo-ieul youns~ reil rilooytes
aproevin at the naak of anemia.

3./ T ehorre in serum tilizitin level following soiatio and
“euoral nerve receetion were studded in blood sarples obtained

“§ wLrt punoture. Uhe preoperative bilirudin level was 0.2

1y 6.7 my per cent; 38 days followins nerve resections, indireot
827 tiliribin lovsls Cometimes incrensed by 2 ar' 3 tenth ef
Tt even themiid not exseed 0.8 m per cent. Lator the

" bilirabin levsl iecreased in cvery case parallei with

to “recie ant w' th the Jdurotion of the aneni:,  erum Mlle
rivia woo amally sedizced to ireadable levels, which was alse

20 :mpimious by ti:e light grey colour of the serum.

4./ Lotimation of arobilin exeretion,

The daily irotilin outpat was estimated for five days before
and for 2 or 3 weeis after unilateral nelatie and femoral newwe
recection. The e :timation was carried out aocordin{; to eilmeyor
/ Yy, /. The averace pre-oporative daily uro'ilin output of the
exy o timental rats waa 2,16 to o, 30 ®7/10o g body wei;ht. The
- pd TUratilinm 1 csmimerindgy® /l.e, the m+ Tobilin falling
100 T s ciratlatine hemoloi i/ wa- “ourd to be 16
PeCe At ovnTiad within ~tiilar Li~14 - e g hunmens,
Lt omewiol Sigher values. This 48 o vi 2usly due te
7 that eryturevolostis iF more aotive in the rat, than

e
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Durinz the first few days follewing unilatesal selatie aad
feuoril nerve reseotiom, urobilin output shewed a alf, ﬂy
inoreasins. tendeney, This transient inerease, 9
alisht, that moetly 1t goula not be evaluated at all, : ;
the great variability ef spontaneeus daily urodilin tpat, A8 .
anomia inoreased 4n severity, urobilia output decressed ia all’

experimental animals, only the "Urodilinnanserungsindex®
/30 to 60/ in the presence af anenia,

AV e S

Tae Lypizcl sequenoce of ohmxges in urodilin output
rerection anemia 18 illustrated in Fig,

o promortal redietion of the 'Urobilinmauseru”miu x*
n Tico.b was explained by the fast that the animal

anwric for 24 hoars prior to death,
Rlg,

7es in peripheral blood and be
foliovine norve re. sectlions are sum-ed p briefly in

=1e_roroholorical af

——

":*,'v—v,vn

“2etion anemia proved to be hypochromio, ocoaeig
romeniromic, Nematoorit values doolined after um‘
par-ilcl with the prads of anonis from the p*o-epom Avy
54 r ~ent to 9 to 21 por cent and the averaze Hb a,. 3 g
dimi is:ed from the initial 29 to 32 per cent to 11 to 19 pex
cont ot {he poak of anemia, The Price-Jones omrve was
wiie 2nd flat in every sase. The average dimtor. he
showed h.rdly any chanre, F13.7 shows the Price-Jes
of onc the experimeatal rats, before, and lo days &
rescction,.

P,

In viow of lhe extreme anisecytosis and osllular pol;n
prescent i nerve resectiom anemia, average red cell. ¥

an¢ thlowness values would yield abselutely 1malh‘f, date
aad for this reason have not b.on caloulated,

hottiiaed  mear made it alrea.dy obviou: how variable
r & culia are {n :hape. The patholosisal atrictuve of
2clls was even more evident in unstained ©01d-shaded
Lo b.; the technigque of B”.u /r, /e 1In Pig, 8

o g s —
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oTYthrocytes amd in Pige, 9 el 1o these frem
nerve resection ansmia are shown,

Mg,
,18 . "
rl.o T

The normal pat erythrocyty ‘13 & bilosncave dige of regulay.
smo th surfage /M /o In oontrast wish s, x ‘
ceiection anepts /Fig, D0/ the srythrooyte: }"."
i ¢ize a2 thepe, exhibit an irrepular stmeotare
Letantly flat, T4 4. ecpecially obvious 4n rig.

ceire of ing yed colls 15 almeat enpty; thesy lnﬁl
é{p.iru.l In nirked bypoehromie anexia, Fig, :

Fornr. L1y vartied and bizar;-e erythweeyte

Lol ybus,

A8 Lave

mOL o

Prriooa with crytaroayte xe:brane: of
oY w2l wilth severe anemia 1aluced by

Mg,

B A with the rea ~ell merbrancn of the . )
ud Wit tue retleilooyto stroras whic:: make up e
30 52t ~iat of the hemolysed red cells 1n ohronic tlemd
/Pt /) n N9YVe resection rnemis tne red coll nep
ex.ibit - charasteristie 8ppearonce; 68 ‘
4¥S Fooar .Gbly roagh and denae
Pereesiu ;e Is
ture appears only e
stained Sccording to M pEey
Ty, rebiolooytes Proved to be identical with L ‘m
357, W osreas op trentmen; with brillaqt oresyl Ming ey
CONG toul o the ratholorioal Young retioulocytes with
SUTaci e, whiel stain a deep homogeneons btloe, - ‘
g, -
Mae

200390002-0
Approved For Release 2009/01/07 : CIA-RDP80T00246A005



Approved For Release 2009/01/07 : CIA-RDP80T00246A005200390002-0

el e

Parallel with the Laprevement of merve recectien amewia and
with the ocessation of the extrens retionlesytenis and e
norzalizatien of esmotio resistence, the mumber of stwemme with
rourh strueture also diminishes. The numder of fine, treslusend
nerbranes inereases, Some of the membranes eemtain mmaller or
bigzor *craters?, variable im depth and round or trregalar in
“hape. /Mg, =/

Mg,

#ith the disappearenne of nerve reseotion anemia the slectress
microseopio ploture of the hemolysod red sells and the retioule=
eyi2 stromas /prasent in 1 to 2 per oent/ bdecomes nxrmal.

The chaizes ef the orythrooyte systom as observed in peripieral
Y1071 1% the peak o¢f nerve resection anemia have been lissed

in Table,

Tatle.

To -t dy the changes3 in bone marrow function 30 rats were
Trlrtooate? to soriul hone morrow rarctures sefore and after
il ternl seiatie and femoral negve resectiom.

te mreecrerative re vilts agreed well with the date published
n Che liverature, Tiome narrow smears made aftor nerve resece
‘o howed profour ] slteratioms in bYoue rarrow fTunctiom. As
17 ar 2 to 6 days ollowing unilateral sc'ailo and femaeral
"2t sation the nunber of retioulum sell: was markedly
imeroncct, From the G th to 15th day srythro-otasis was greatly
vavneod, and preponderated ever loucopoiesi.. Jn t111 e %o
(2> nys orythropolesis oftaen corntinued to increcase and remained
o throughout the “urntion of narve resectiam anemia,
Wree this ccased, the cellular patterr of the beme marrow alse
beor e normal, In Fis, ©  are {llistrated the oharccterigtie
2uarver in the relations of variois bone <arrow elements,

o+ s

Fig- )

rormotlasts

2 Lympacid retie
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- 4 e
E~ythroblastephagoeytosts 15 comaen, Seme of 15 RNy femms

211l victim already in the bone marrow to the retiguloendethelie
al syaten,

Zrere 13 an inorease in the mumbey of all the reti{oulum eell
Lypes, especially of the lymphoid retiounlaam colls., T™he mumerens
nuclei witheut oytoplism and the numeroms Gumpreeht shadews
indicate, too, the presentée of an inorease in the mmmdber of very
yomn~ and sensitive lymphotd rotioulum 06lls., Likewise, there is
a definite increase im thé number of Plasmacellular retieulun
eullis, weparinocoytes and macrophages, Lipidestoring aaorophages
oiten i, .unr. in come areds blood Pimrent, whole red cells,

0o 10.1as%t or nuolear fret-ents are

The my.leil olements sheow a noderate leftward shift., At the

¥ ool . oonla monooytodd paramyalotlasts, which coald pot be
CZiv.i, lirlerentiated, odourred in 4.8 to 6.6 per oeat.

oo

+ tun atypical, was frequent in both the red ocell

[ Sl corios. Mo

'widest variety of chromosome aberrae
© w0l Juppearance of irregulaz, or too tuisk ahromesom-

beoton ol chirouoBorzes, reetification ef the angle ia
roo ool ilaments, e, /.,

Ty mu o o° megakaryocyte.

lucraas$d, the *Absohnlirung® of
- normal, '

81 Be LIRS

of tre limitine values obtained in 80 bone BATYOW

* mrerical ohantes in the cellul:r bone marrew rattern
are pvir 2 ted in Table,

crear, t

Hable, ’

D31 fonisaton,

Mrtre af the exparimenta de-cridbed 1o
that in nl*ino rate ths aom

e the otservatiom
Pined resection of the sciatie and

emamal mwes 0P one limb aives rice to a marked and la ting
mi>mia, We have rosoeomiged o raralielia= betwacp the shronolew
I e e gns “vority of the anemia, and of the visidble
Trontiie A oron

“oliowing -prr> we 2etion,

P

=~ -0 stweer perve ro.ection Anewia and the 4istuye
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PY 1, P ryogE set -

berae in trepaie innervation 1s ve

11 {1lustrated by owr desyves
tiorn after unilateral hind leg

amputation, The results of 'hﬂ
experiments prove that DOTrve reseetion aleme d0es net CRio® ande

vias It is essential for the development of nerve Tessotiom

anenia that the area with 1ts disturbed Berve supply and srephism
rerain in the organisa,

The

arulleliom between trophic disturbances and Nleod osll
[ reactions 1is showm alao by the serles, in whioh rencetien of
, Aifferont periphernl nerves was performed, Acoording to ewsw

iy resectiom of any major peripheral nerve is ‘ oilowed

Yoarer i,

‘;. - ‘~
k4 and this nnemia 18 the morc severe, the oy ater the
o irvived froam 144 rarve mnly,

w

0T e e shat dvanhgom mears nons other than the nervous

recalation of t{a-me zetatolimm, 4t 18 elear why diswarbances of
ti~~0 retivoliam 1ninged b an {nterference with the nerve
1oly and the cistarhanccs of a more

A~ 0

@oneral nature taxing plae

Froorraiisn /for exannle anewia/ coinoide in tiw., The

e of dwiividaal variations in +he development and course

rrotidn disturbances and Tlood cell chanzes finds 1ts explanae
“he nomplex natnre of trophic innervatiom.

< “
L

i

T stidies we cudeavoured to oliminate tie factors
by the tairoircent of nerve o pply, that muy aot, -
‘ily o the “losi cell systen ard may thue srod .ce

3

ol
.

~t " leen shown that zaamis dovelopliy; after snintio and Tomo-

Jrve resection was not a sequel to a oh : in the distrie
© lood sells. It is ouly in the rapidVelepmemt of

Lt of
% that the oxtrome 'rpereria and stasis induoced by nerve
rercetion might play some role.

e s

‘1 the next step it has been proved that nerve resectien anemia
W vol lie to loss of tlood.

< ilmlurly rareful studies werse condueted to alarify the
rol> ol an evern taal secondary infestion, not only because an
th impaired nerve sopply may easily 1.1l viotim to

i..cetion,

ar.o owi

tat also because nerve resactiom anemia resenbles ta
‘#3pects the asemia dve to infectiem. In several series o
ex; riments we have uliminated the possibility that looal

S0 2

!
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Cn e Lasis of the par:

botwaop
Aud coryne of nerveg reseection Gnemia gng of viaihle trophie
I '.::t-wrbm;eo.:, i1t nag baon Bunesteq that loeal tisune doatruc'n-
irht Eluy an inportont role ir ¢, 3encsis gng mMinte-ange of
l the type of anemia undop a:

t-Scussion, 1t hag, ho'evver. been
R

CIoust ra 25ive tirne = od in areag

1llelinm existine~ the Severity

LAY

led that °xte- iertrietion indue
Intiot nerve - exccoliny 1 oxt ;

supply, although
BTl the ulcrrs ane mutilationg that
rerve ro*fection, d1d not

Tiat g s tol1

“PL0wing nerye reg

iy not "% 1T 1geal tissae Jg 1
toe - ALY anomia

Thue trophte
=oly Trolated ¢,
Qction w0uld leag to

Ces are d.ig to the same

- L
R N

i3 o

bat

PRI

“"illong gn orves ogyy .
miro Systemte ers

2.a4,2 in

rey tion o the SXperimenta] animal
loai ¢, “n eventyal dlotary deficionoy. Quanti":ative INudieg
X the Uhoq ingestes revoaled that thig Yas not tpe ocase,
<he I

“0ations enggegteq the hemoglyti,
dnenig 1p qua2;y

*itlon. Thyg hypothosi- is Supparted
by the extroma reticvxloortoeir;, and by the increage in bone
anTu - ilhropotysi g and by the 8light inorease of the
"urobili:.;amsem ¥sindex", oy the othey bhand, ¢ne 1noreased
2y osmotin resistance of the orythrooytos
tily L. levels any

d tue fagt ‘Jhat‘
ontpat 2ould be -

5o appraoniable
Ttor Crve reueot

N
!
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B
-1/ ad in tumor-bearing antmls 22,23/ vy
mriedly shortemed red eell srvival time in the
o¢ of marked hemolysis as determined by the n3nal eriteria,
It vas si17z0sted that red coli\mrvinl tine 1s 2 nore semsittve
Doasure of the extent of the hemolytie prosecs, In further
experiments we want to study also the changes in red eell sure
vival time in the dourse of nerve resestien anemia,

patients A -
inCioated a
abuer

The exporiments have shown that nerve reseotion 1s follewed
bty decprooted changes {n the entire Llood cell 8ysl ms In the
tone zirrow erytrropeiests is dofinttuly en:anced., At the
~ame tiue, however, maturation 18 pgreatly invibited ad iigne
¢ dicative of Patnolaezical changes in bokh t.e forwsien and
roturction of erythroeytes are in ovidence, The most isportant
sanirestation of the disturtaqse in Baturation is the iaperfesse
023, or total atsense, of hemoglobin Synthosis, An a pesulg
0. thils, at the peak of nerve resection anenmia vory fow

T anic erythrocyles are sresent in ¢ aireilating
o Whe policiromasio and basophilic med 2elia,

srirne.

their maclet at
- oontain mueh ribonucleie acid and haxdly

hemoglobin, The pathologieal stricture of these
toen demonstrotad Ly supravital agy 70ld eshaded
Uapy, as well ge by eletronv:;icrosoopy. In theee

RN S
~el’ - ya

AT iAw

~ells s anly g gorcentration of rilomneclaoproteid s was

, Tt iprarently a change took place 1lso in their
Aol “r experiments Proved that ths rroat inocrease
+ ~3e¢ to osmonia and aclds ehservadle in nerve

re - omia 13 das te the -extreone r2ticilaeytosta and ¢o
e " -aramne of natholo~13al »

Joug retioulecyte Tormse
Tie soo1lt of the hematol: 1a

al stdies prove that 1n inoreage
in the activity of tan yro

ticiloen oth 11a1 apraratis with

laor . 24 desSryction of erythrooytes Play: a role in the gone-~

i, 2ad ene 3i21ly in the rapid development, of nexve reseotiem
severity and long duration of the auesis

wmdoibtelly a *ribatle to 8 c¢jsg twmbance in orythrow

wis i, -MCVGer, the
o

e

Lud in mat iratior,

hymchro:z!‘. “atirs o

nerve re-ectio.
low Bemo-1oh4n

atiration of red oells,

nezia, the oxirouwely
the anilooytes, targes

!
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e

00118 ohserved and the remarkadly light eelour of the serum
are igmof a grave disturbanee in irem metaltolism,

The ercessive inhidbition of the maturatiem of arythxoeyses, e
atypical citosos, the large mmlfnrs of basophilic erythreeytes &
of the corresponding r:ticulecytes with patholorical strugture
indicate that nuolelo acid matabolism is gravely iapaired,

; To sum up in btrief hew in our opinion merve resection anemia .

i develops, the following have been concluded from the empsrimemts.

: ATter rierve resectlon grave nyporomia ani stasis davelpp in the
alrmout Lotally denorvated area, is a resali, —vreut-masses of
ery.arocytos are congested in that area and are thus elimimated
fr @ systemio circalation, This mechaniom may play ¢ role ia e
rapld fall of red oell ocommt and hemoglobin level rfollowin, nerve
resection,

*Losis inpairs elreculation and nutrition of the dewervated limb.

Jiosn Liis area with izpairod metatolicm hmeral or n :rohumeral
2. .22u: iuce /throa~h <o yoi ‘;n'."novm route:, cremtuz2lly hy

ool 4 variozs eundocrine ~land:~ ar interund orpgans/ cheages
. rot.ciiocendothelial i'um_ction‘, grave disturbances in iren and

io2leic 121d metabolism and, a3 & resnlt of all these, persistent
anemit a -ooiated with extrome retienleeytosis,

Suzaryy

1./ 5:il.teral sclatic and femoral nerve receotion is followed
by . marhed and lastin: 2all in the red cell count and
.er10. Lobin value in the albino rat,

7,/ Tuer. ure dil{leremt types in the course of anemia, -

3./ . -finite parullelism has lLean observed betwsen the aourse
@ ceverity of anemiz and of trophie disturbdances develepe
127 in the 1limb almost deprived of its nerve supply,

4,/ v rosection ol iiffareut peripheral nerves cqually resulss
in w.owde in the al*ia0 rat., The grade of ancnia depends
2 .o ilze of the ares sapplied by the ra.eoctud nerve,

e I sroantial in the development of nerve resection anemia
vt weonres with imneired nerve supply, an! trophioc dime
i ce, resain in the oryanim. Jumar il or neurchumesral
G fects oLttt Tvawm Vg areq with iompeir ! petal olism

© Trztor o140l disge the anemia oLserved,

« Ao o al o Ay

!
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Lo
the distribution af bloed ocells, nor is 1% & segael be Mess
of tloed,
7./ “ecaisry infeotiens, er manifestaticns of some 1abtemt
infection /first of all bartonellosis / are mot invelved
in the development of nerve resection anemia,
‘ 8./ Throniec tis:ne destruction induced in areas vith intaet
innervation csusez no anemia,
9./ Anc 1a following verve resectiom is not due to a defintemey
: in natrition.

lo./ .>rve resoctions are followed by changes in the entire
tlool cell system, eipecially in the formatiom, mat watiem
2n1 lestruction of eryturocytes,

11./ ‘'omatological studies oarried out afier merve resectioms
indilcate an inoreased retionloendothelial motivity ard the
i~nnirment of irom and nnoleisc aeid metabolisa,

leferences,

1. Woff,F.1 Blood and vegetative nervous regulatiem. Erg.inn.
red. 33,195-265, 1928

2. Jantex,¥.R.t The role of the ocentral nervous system ia the
ragilation of the blood cells. Le Sang, §,641-653,1931,

3, ls@er,A.G.1 Cn neurchumeral regulation of the bleod. Folia
haemat, 66,222-293, 1942,

4, Wespl,H.1 The influence of subeoortioal brain stimulatiem
on the blood cells. Folis haomat. 68,176-194, 1944,

5. lortling,H.s The influence of eleotric shook and adrenalin
injeotions on the leukopeiesis and the erythrepeiesis.
Aota med, Scand.Suppl. 201, 1948,

6. Seip,¥.: Retioulooyte studies. Aota med.Soand.Suppl. 282,

1.1 ] 1953. ‘
T Tohomifovsg.v.ni. Iuo-hovak'{,A.J.l Predlems of the nervems
rerulatien Plood. Medgis,Moskow,1953.

8. Holl4n,3.R.1 On the nerveus regulation ef the blood Dissere
tation. Budapest,19%86,

. ‘omiya,Z.1 Ths contral narvous regulatiem ef the bloed
ralla, }. Thiome, Stuttgart 1956,

lo. ’amamoto, oit. Sshilling 7.in Bethe  Bervmann, lHandbueh
der rormalen und pathologisehen Phyﬂologlo. Springer,
Terlin 1928,

N
!

B Approved For Release 2009/01/07 : CIA-RDP80T00246A005200390002-0




002-0
Approved For Release 2009/01/07 : CIA-RDP80T00246A005200390

1. Jung,1. Osllet,>,, Changos tn the lowsseytos of me fomemnl
n.f{or tho'ooou- of e solatie nerve ia deg.
C.I.Sn.md.m.tmll}.l.’”- e

12, Yudipa N.Dos The rele of e nervews -(n. 1z the -
lution'of the bloed oells, Med,Zhurn, soukratngk, .
Nauk,§,T13.793 11936,

13. Morikawa,X.; The autenomie innervaties of e bdome marrew,
Klin.W.Ohr. u. ’7’59 '19’.'

uo Fodorw N-‘o r.r.nm‘ ioJo Gufllnk‘l Bele O.m.hu
TeFes S udlo: on the cﬁtngo; in the bc;no Iirnv lftor'h
extirpatien of the lumbar and saoral 11a and of the
sympathetio nerves, Arih,Pat, S425+34,1952,

15. ytnik,P,J.s Role ef the nerveus o
arkh.blel, nau, 45,1,133)2,103,193

16, Heilmc{tr,l’a.l Blut und Dlutkrankheiten,in Bergmen « B
Staeheling

Handbuoh der Inneren Medisin, m.od.Spun‘n.
Dorlin 19%5)

L]

;mpOnQnt in bloed diseases.

17. Bessi,M.; Traitd de oytologie sanguine.Massen, Paris, 1954,

180 H41ls 'Ho ,Huff,R.In. .Krﬂp .Mo‘o .0&!’01&. JePe | l”ol”‘.
anemia due to a ramiliaf

defeot in hemoglobin Syuthesis.
Arch.Int,Med. L6,711-726,-1950.

19. Tyman,GeA. Mechanism of anemia in human oanser, Proea. Am.
45300, Canaor Res, 132, 1954,

20. Myman,G.A. and Har\re{,J.L.t Stud
nated malifnant neop
“lo0d,9,911,1954,

2l. amuels,i.J, Rierman,d.R, Anemia in patients w
dizeases. Zalifornia Medioine, 84,180+184,1956,

22, Grnnnold,R.E.,Prioo.V.E;a Studies

oytes in tmnoroboaring animals, Proo
2:2,1956,111 ‘

ies on anemia of disseni.
astiec disease. I.Ths hemolytio factor.

1%h neoplastic

on the fate of orythree
e« An,.Asn0e.Canoey Res,

23, G".nfield.R.Ec .Prioo;V.E'.l Anemia
-2

in cancer.Advances in
Cancer Researoh, 2,19

90, Academio Press, 19ss,

!

002-0 K
Approved For Release 2009/01/07 : CIA-RDP80T00246A005200390




